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A number of studies have been conducted to identify the carcinogenic
agent(s) in bracken fern (Evans, 1976; Hirono, 1981; Pamukcu and Bryan,
1979).  Quercetin (3,3f,4f,5,7-pentahydroxyflavone) occurs as a conju-
gate in bracken fern and in numerous other plants.  In culture, this
compound has induced morphological transformation of cryopreserved
golden hamster embryo cells (Umezawa _et al., 1977) and mutations in £.
typhimurium (Bartholomew and Ryan, 1980), but its carcinogenicity in
rats continues to be disputed.  In one study, administration of 0.1%
quercetin in the diet of rats for as long as 1 year resulted in an 80%
incidence of intestinal tumors and a 20% incidence of urinary bladder
tumors (Pamukcu et al., 1980).  However, in another laboratory, adminis-
tration of querc^EiiTas 1% or 5% of the diet for 540 days or as 10% of
the diet for 850 days did not result in a significant incidence of
tumors in ACI rats (Hirono e£ al., 1981).
Interest in the possibility that bracken fern might play a role in
the induction of cancers stems from the knowledge that it is used by
humans as food in several parts of the world (Hirono, 1981).  Indirect
evidence for its carcinogenicity is derived from observations that milk
from cows fed high levels of bracken fern contained compounds that were
shown to be carcinogenic in rats.  Carcinomas of the intestine, urinary
bladder, and kidney pelvis were observed in rats fed high levels of
fresh or powdered milk from cows that had consumed 1 g of bracken fern
per kilogram of body weight daily for approximately 2 years, but not in
rats fed milk from control cows (Pamukcu et al., 1978).
Estrogenic Compounds
The plant estrogens include estrone (from palm kernels), genistein
(from soybean and clover), coumestrol (from alfalfa and other forage
crops), and mirestrol (from certain legumes) (Schoental, 1976; Stob,
1973).  Zearalenone, a product of Fusarlum molds that sometimes infect
grains, also possesses estrogenic activity.
Plant estrogens are very weak estrogens compared to the hormones
from animals; however, they can occur in relatively large amounts.  For
example, fat-free soybeans may contain as much as 0»1% of genistein
(Verdeal et_ al^., 1980) .
Experimental Evidence;  Carcinogenicity. Other than one report on
zearalenone (discussed earlier in this chapter), there are no data
pertaining to the carcinogenicity of plant estrogens.  Some nonsteroidal
phytoestrogens that are natural components of some foods compete for es-
trogen receptors in rat uterine cytosol in tissue sections from 7,12-
dlmethyIbenzfaJanthracene-induced mammary tumors, and in mammary tumor
tissue from humans (Verdeal et_ al., 1980). The significance of these
findings in the etiology of neoplasia in humans is not known.

